ABSTRACT Thirty six adults with cystic fibrosis were studied over one year to determine the incidence of infection with respiratory viruses and atypical organisms. Nineteen patients entered the study during an acute exacerbation of respiratory symptoms with an increase in purulent sputum production, cough, or breathlessness accompanied by a fall in FEV, (group 1); 17 patients entered when they were stable both clinically and in terms oflung function values (group 2). Group 1 patients had a mean of 2-6 (range 1-4) infective exacerbations during the year and group 2 patients a mean of 1 1 (0-2) exacerbations. Eleven patients developed serological evidence ofviral (influenza virus A and B, cytomegalovirus, human rhinovirus 2, adenovirus) or Mycoplasma pneumoniae infection. There was no difference in seroconversion rates between group 1 (five patients) and group 2 (six patients). There was a weak association between viral seroconversion and the isolation of Pseudomonas aeruginosa from sputum, though this was not significant.
Introduction
Bacteria, most notably Pseudomonas aeruginosa, are considered to be the most important cause of respiratory exacerbations in patients with cystic fibrosis.' 2 The role of infection with viruses, Mycoplasma pneumoniae, Coxiella burnetii, Chlamydia psittaci, and Legionellapneumophila in the natural history of cystic fibrosis lung disease is unknown. The incidence of such infections has not been shown to be higher in patients with cystic fibrosis than in healthy controls. 34 The consequences of these infections may be serious, however,45 and patients with cystic fibrosis are recommended to be immunised against influenza.67 Some 20% of respiratory exacerbations in cystic fibrosis may not be related to any ofthe common bacteria or viruses.8 Knowing the importance of these infective agents in causing clinical deterioration in patients with cystic fibrosis may contribute to the rational use ofantibacterial treatment. Antiviral drugs such as acyclovir, amantadine, ribavirin, and ganci-clovir might be appropriate adjuncts to treatment if a specific virus were identified. A prospective study was undertaken to determine the incidence of infections with viruses and atypical microorganisms in a group of patients with cystic fibrosis with an acute respiratory exacerbation and a group who had stable respiratory disease.
Methods
We studied 36 patients with cystic fibrosis (18 of them male), mean age 23-6 (range 17-32) years, for evidence of infection with viruses, C psittaci, C burnetii, L pneumophila, and Mpneumoniae. Patients who presented with symptoms of an influenza like illness were studied. Nineteen patients had an increase in purulent sputum production, cough, or breathlessness over a 48 hour period accompanied by a fall in FEV, of at least 15% from the value obtained when they were well one month earlier (group 1). The other 17 patients (group 2) were stable both clinically and in terms of lung function values when they entered the study. Both groups of patients were asked to contact the unit if they thought they had an infective exacerbation. We also studied 18 healthy hospital volunteers with no underlying pulmonary disease. The study started in between groups 1 and 2. The principal bacterial pathogens in sputum from both groups were P aeruginosa, P cepacia, Haemophilus influenzae, and Staphylococcus aureus (table 2). Ten of the 28 patients with Pseudomonas species isolated from their sputum had evidence of viral seroconversion, compared with only one of the patients with S aureus, suggesting a weak association between viral seroconversion rate and pseudomonas infection (p < 0-10).
No demonstrable titres of L pneumophila antibody were found and immunofluorescent studies of the nasopharyngeal secretions were negative both in patients with cystic fibrosis and in controls.
Three patients with cystic fibrosis had influenza vaccination less than a year before entry to the study period but none had detectable antibodies by the Infective exacerbations in young adults with cysticfibrosis: role of viruses and atypical micro-organisms complement fixation test. The two patients with significant seroconversion for influenza virus A and B had never been vaccinated.
Discussion
The number of infections with respiratory viruses and atypical microorganisms did not differ significantly in patients with cystic fibrosis between those with and those without an acute exacerbation of respiratory symptoms. This contrasts with previous studies,' 03 where significant associations between viral and atypical infections and deterioration in the pulmonary function and clinical condition were documented. The paucity of isolations of viruses in our study, however, confirms the findings of other investigators." 12 The higher age group of our subjects may have contributed as virus isolation and incidence rates are inversely related to age.'4 Another possibility is that an unidentified substance in the secretions in cystic fibrosis interferes with virus culture. Eleven of the 36 patients had evidence of seroconversion for influenza virus A and B, cytomegalovirus, adenovirus, and human rhinovirus 2 and this is in line with the incidence in previous reports,48 which has ranged from 20% to 39%. Our study included human rhinovirus 2 whereas other studies did not. Four patients in group 2 and one in group 1 had a positive IgA ELISA result for human rhinovirus 2, indicating infection within the previous two months. It may reflect a lack of effect of rhinoviruses, a cause of respiratory deterioration in asthma and chronic bronchitis, on pulmonary deterioration in cystic fibrosis.
Absence of L pneumophilia antibody titres contrasts with the findings of a previous study,'2 where 17% of patients with cystic fibrosis studied over four months had demonstrable titres of 1/32 or more. Twenty eight patients had Pseudomonas species isolated from their sputum during the study. The incidence of pseudomonas isolations was higher in group 1 and only one patient without pseudomonas infection had evidence of seroconversion. This apparent relation between viral and atypical infections and pseudomonas related exacerbations supports the results of other studies. 8 The absence of detectable antibodies to influenza virus in the three previously immunised patients may be due to the relatively insensitive complement fixation test.'" In a study of reactogenicity, immunogenicity, and the protective efficacy of influenza vaccine '6 in children, including 83 with cystic fibrosis, there were five vaccine failures (less than a fourfold increase in antibody titre) in those with cystic fibrosis compared with only two in those without cystic fibrosis. More studies are needed to investigate the protective efficacy of vaccines currently used against respiratory viruses in patients with cystic fibrosis.
Development of techniques for rapid diagnosis of viral respiratory infections in patients with cystic fibrosis deserves a high priority. The serological methods used in our study provided the highest diagnostic yield but there is a delay of two weeks before significant seroconversion takes place. Immunofluorescence staining techniques with monoclonal antibodies using nasopharyngeal secretions is a method that could give rapid diagnosis of viral infections,9 but no positive results emerged from our study.
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